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TABLE I1 
BACTERIOSTATIC ACTIVITY O F  1,3-BENZOXAZIXE-2,4-DIONES 

Concentra- 
tion for 

inhibition 
S u m b r r “  Suhstituents of S.a.b 

1 3-Phenyl T 
3 3-( 4-Bromophenyl) T 
G 3-( 2,4-Ilichlorophenyl) hl 
I 3-( 2,5-Dichlorophenyl) + 
R 3-( 3,4-l)ichlorophenyl) RI 
9 3-( 3,3-Dichlorophenpl) IC1 

10 G,8-llichloro-3-phenyl 31 
12 6-Bromo-3-( 4-chlorophenyl) 11 
13 3-( Z,.Z,S-Trichlorophenyl) t 
14 6-Chloro-3-( 3,4-dichlorophenyl) ?VI 
16 6,X-Dichloro-3-( 3,4-dichlorophenyl) 11 
17 :3-(3,1-lXchlorophenyl)-6-nitro hI 
18 3-( :3,4-Dichlorophenyl)-S-nitro 31 

- 

a These numbers correspond to  those in Table I. ‘ S a .  = 
Slaphylococcus aweus;  + represents growth a t  a Concentration 
of 1 x lo3. T and h1 represent no growth a t  a concentration of 
1 X 1 0 3  and 1 x lo6, respectively. 

Anal. Calcd. for C13H&1&0?: C1, 25.1; N, 4.95. Found: 
C1, 25.2; N, 4.80. 

2‘,4’,5‘-Trichlorosalieylanilide.-This anilide \vas prepared in 
essentially the same manner as the preceding compound; m.p. 
280-281’ (from djmethylformamide-ethanol) : yield, 63%. 

Anal. Calcd. for Cl3H8CI3N02: S, 4.43. Found: N, 4.60. 
3-Phenyl-l,3-benzoxazine-2,4-diones (Table I).-A solution 

or a suspension of 0.02-0.1 mole of the salicylanilide in 50 ml. of 
pyridine and 30 ml. of acetonitrile was stirred a t  2-5” during 
the dropwise addition of 1.1 times the equimolar quantity of 
ethyl chloroformate. Stirring was continued while the tempera- 
ture was gradually increased to  120-125’ over a period of 1-2 hr. 
and 60 ml. of distillate was collected in a Barrett trap. The resi- 
due was cooled, and before i t  solidified 150 ml. of water and 5 ml. 
of concd. hydrochloric acid were added slon~ly with stirring and 
further cooling. hfter thoroughly stirring the mixture, the crude 
product was collected, washed with water, dried and recrystal- 
lized after decolorization with activated carbon, if required. 

The infrared spectra (Sujol mull) of compounds 1 ,3 ,  15 and 16 
were obtained using a Beckman IR-5 spectrophotometer. Exam- 
ination of the spectra revealed the presence of two carbonyl 
absorptions a t  1690 and lfG0 em.-’ and the absence of the char- 
acteristic NH and OH bands of the salicylanilides. 
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Preparative methods for 4,G-diamino-l-aryl-l,2-di- 
hydro-2,2-disubstituted-s-triazines (Ia) are well docu- 
mented in the literature. 

Rz RS 
NXN-R, Ia, RI = aryl A /A Ib, RI =alkyl 

These 1-aryl derivatives of I have been prepared from 
r\”-aryl-substituted biguanides and aldehydes or 
ketones under a variety of  condition^.'^^.^ Products 
from these reactions are reported to have antimalarial, l s 4  

antimicrohial,6 antiparasitic,6 antitumor? activity and 
to be plant growth inhibitors.* This interesting spec- 
trum of activity, together with their possible steric 
relationship to biguanides with antidiabetic activity 
(vide infra), prompted an investigation of the prepara- 
tion of the previously u n k n o ~ n ~ ~ ~ ~  4,G-diamino-1-alkyl- 
1,2-dihydr0-2,2-disubstituted-s-triazines (Ib). These 
compounds were then tested for hypoglycemic activity 
since they were thought to resemble sterically the 
hydrogen bonded, cyclic structure proposed” for a 
known antidiabetic drug, phenethylbiguanide hydro- 
chloride (11). 

H2N N NH2.HCl 

Rz Rs 
NXN-R] 

Ib Cl@ 
I1 

Modest3 has reported a convenient synthetic tech- 
nique for the l-aryl-l,2-dihydro-s-triazines Ia but was 
u n s ~ c c e s s f ~ l ~ ~  in an attempt to prepare the 1-alkyl com- 
pounds Ib. 

HC1 
ArSH2 + NHd2(=KH)KHCN + R2COR3 - I a  

Since attempts to apply the conditions of Modest3d to 
the cyclization of alkylbiguanides were similarly un- 
successful, a variety of other conditions were studied. 
This has resuked in the successful synthesis of Ib  from 
S’-alkylbiguanides and aldehydes or ketones. 

H +  
R,sHC(=KH)KHC(=SH)NH, + RnCOR3 - Ib 

The technique is essent’ially the “two component” 
method of Modest 3d;  however, continuous removal of 
water from the react,ion system and careful control of 
acid concentration (1S-2OoJo excess over 1 M equivalent 
was optimal) were found to be critical factors in this 
reaction. All compounds of type Ib  were prepared by a 
similar technique as illust’rated in the experimental 
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swtioii for l,O-diamino-l-amyl-l,2-dihydro-2-(p-fluoro- 
phciiy1)-s-triazine hydrochloride. Table I summarizes 
some representative compouiids while Table I1 lists i i i -  

frarcd aud ultraviolet data. 
Yields in reactions with aliphatic aldehydes w r c  

ycry Ion- (c.s., 5 2 )  while certain other carboiiyl com- 
poiiiicls (;.e.% pyridiiic.-~-carbo~aldeliyde, p-dimetltyl- 
:~miiiobenzaldcliyde and cycloheptanone) gave uiipiiri- 
fiablta mixture.. . Xi1 cxami~iation of Table TI reveal- 
that all infrartd spectra of Ib exhibit strong peaks near 
6 4  arid 6.6 p ,  hupporting the assignment of DegrawI2 of 
at)sorption, duci to the triaxiiir ritig iiear 6.40 aiitf 

6.60 Ll 

OF' It3 

" Strong intensity hnntis in a11 ('uses. 

Compouiids of type 111 were administered subcutaiie- 
oiisly to guinea pigs at 20, 40, or 50 mg./'kg. aiid blood 
glucose levels mcasured. Blood glucose TT as determinc>d 
oi l  diluted whole Mood samples using a micro-adapta- 
t i o i i  of' the method of Hoffman1? 011 an Auto-dnalyzer. 
LIo-t dwivatives of Ib  had little effect on blood glucose. 
kwls .  ho\rever, Table I11 summarizes those com- 
pounds having a mild effert. Tricreasing doses did iiot 
inereas(. this cffrct. For comparisoIi, data on pheii- 
c>tliylbiguanidc hydrochloride arc iricliided in Table 
111. Tlley slioiv that compounds of type I b  do not 
approach thc. potency of phcnethylbiguanide as hypo- 
glycemic agciitr .lpparriitly, any similarities in struc- 
turr to  thc  cyclic form of 11 arc either too subtle or arc 
otT5c.t hy the possible change iii pharmacodynamic prop- 
c1rtic.s ilw to the differciice in basic, strength of diamirio 
diliydlotriazitic~j" :is compared to biguariides ( P . Y . ,  
pR, of !) 10 zw. pKsl c a .  12 for the latter). 

T 'o \ \ i l i l e  antitumor activity i q  presently iinder stiidy 
t i l l  .I i i ~ ~ t : ~ \ + ,  r o R(,,., r, (711,1  111, ani1 H H Hihr. t ,  .I 0 11 

1 1  1) I\ - r r  I I ~ ~ ~ ~ ~ ~  I ii,,,i ( ~ i p I r l  120, .-,I i ' l r 7 )  

f ' l v m  , 2 6 ,  1 4 1 :  1 1 0 0 1 ~  

Experimental 

4,6-Diamino-l-amyl-1,2-dihydro-2- ( p-fluoropheny1)-s-triazine 
Hydrochloride (Ib-6).--Tn :L 250 ml., 3-ne~ked flasli under :I 
Yoxhlet extractor containing calcium sulfate was placaed 2.08 K. 
(0.010 mole) of N1-(n-amyl)-higuanide hydrochloride, 1 .36 g .  
(0.011 mole) of p-fluorohenzaldeliyde, 0.10 nil. (0.0012 rnold 12 
.\- hydrochloric acid and 78 nil. of ethanol. The  solution W:IS 

placed under a nitrogen atmosphere and refluxed for 21  hr. Tests 
on  reaction samples with copper ammonium sulfate" ~ o l ~ i t i o n  
showed all higuanide to be gone after approximately 20 hr. of' 
reflus. Conrentration to 25 nil. under vacuum and cooling 
yielded 0.620 g. ('roc;) of u-hite solid in two crops, m.p. 201L20:1". 
Certain derivat,ives of Ib required the addition of et,her and c~ool- 
ing in order to  induce c:ryst:illixation. - in  sndytical sample \vi.* 
prepared 1) ) .  recrystdlizing froin ethanol--ethrr. 'L':ihlc 1 siiiri- 

rixtrizes physical prcil)ertiex of 11). 
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